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43-115
40-110
26-148
40-108
35-139
9()-124
88．0±3．23
82．3士3．72
88.1±3.7(1)
66．7±4.8(1）
95.()士12.0(1）
1(17.8士8.5(1）
??????????
IshikawaPref･Chiii-machi
Yanagida-machi
Akakurayama
Shiotsu
(1)MatsuiandMiyazaki(1984),showingbvmean±2SE.
DescriptionandvariationofthesalamanderfromToyama
Adult.MeasurementsofbodyareexpressedbymeanSEandranges,inmm.In20
female,TOTL=96.32.53(76.9-115.9),SVL=53.7±1.28(44.0-61.4),TRL=40.91.04(33.4
-47.8),TAL=42.8±1.39(31.0-55.9),HL=12.60.30(10.6-14.5),HW=10.60.29(8.5-12.7),
MTAH=7.60.27(5.5-9.7),FLL=15.30.,33(12.0-17.8),HLL=17.30.45(13.8-21.2);in
7female,TOTL=90.1±4.63(75.5-104.4),SVL=52.5+2.26(45.7-58.9),TRL=40.21.71(35.2
-45.5),TAL=36.7+2.09(29.8-43.9),HL=12.5±0.51(10.7-14.0),HW=10.0+0.37(8.7-11．0),
MTAH=6.030.56(3.1-7.6),FLL=14.60.46(13.0-16.5),HLL=16.4+0.62(14.2-18.6).
ThemeansandrangesofSVLinbothsexesareclose.TALisshorterthanSVLinboth
sexesandTALislongerthanTRLinmalebutshorterinfemale.TOTLinmaleislonger
thanthatinfemale.WhentheratioofTALtoSVLofbothsexesiscompared,medianis
80.1%inmale,beinglargerthan68.5%offemale.Thereisasignificantdifferenceinthe
ratioofTALtoSVLbetweensexes(Mann-WhitneyU-test,U2o,7=127,p<0.002).Theratio
ofMTAHtoSVLis14.0%inmaleanditislargerthanthatoffemale(11.6%),therebeing
asignificantdifferencebetweenthem(U2o,7=118,0.002<p<0.01).Headisovalinoutline.
Headlengthislargerthanheadwidthinbothsexes(mean;male,12.6mm(HL)and10.6mm
(HW);female,12.5mm(HL)and10.0mm(HW).Forelimblengthisshorterthanhindlimb
lengthinbothsexes(meam;male,15.3mm(FLL)and17.3mm(HLL);female,14.6mm(FLL》
and16.4mm(HLL)).Theratioof(FLL+HLL)toSVLareverycloseinbothsexes(median;
male,61.0%;female,60.2%).
Whenthelongesttoeofhindlimbofleftsideinlifeisappressed,followingstatusis
observed;among18males;justmet7specimens,separatedby1/2costalfolds2specimens,
separatedby1costalfold2specimens,separatedby2costalfolds1specimen,metby1/2
costalfolds3specimens,metby1costalfold3specimens.Among7females;justmet3
specimens,separatedby1costalfold1specimen,separatedby2costalfolds2specimens,met
by1costalfold1specimens.
Modalnumberofcostalgroovesis12inbothsexes,whenaxillaandgroinarecounted
8心
H.tαﾙedi〃βI)ﾉ"Tovc刀"a
each1(Table4)．Costalgroovesof11,12and13correspondtothe16,17and18vertebrae.
respectively,inallspecimens.Costalfoldisusually11innumber.Tencostalfolds2
specimens;11,23specimens;12,2specimensamong27specimensofbothsexes.
Toesofforeandhindlimbare4and5innumber,respectively.Generaltrendofthe
lengthofforelimbis2,3,4and1inordertothelongestandthatofhindlimbis3,4,2,1
and5.However,exceptionalindividualesarefoundamong27specimensonbothsexes.In
leftforelimb,numberofindividualswiththe2ndtoelongestis18+3andthatwiththe3rd
toenextlongis18.Similarly,numberofindividualswiththe4thtoebeingthe3rdforthe
longestare14+5.Individualeshavingthe1sttoeshortestare14innumber.+means
individualshaving2toesofthesamelengthoneofwhichplacesinthenextlengthinageneral
trend.Inlefthindlimbhaving5thtoe,numberofindividualswiththe3rdtoelongestis22+
1,thatwiththe4thtoenextlongis16+1,thatwiththe2ndtoenextlongis18,thatwiththe
1sttoenextlongare18+1andthatwiththe5thtoeshortestare18innumber(+;Sameas
explainedabove).Theothtoeofbothhindlimbisdeveloped(2+)andwelldeveloped(3+)
in17specimensamong27individualsinbothsexesandspecimenslackingthe5thtoeinboth
hindlimbsarenotobserved(Table4).
Theshapeofvomerinteethseriesissimilarinbothsexes(Fig.2andTable3).Inner
principalbranchofvomerinteethseriesisnarrowtop,widebottomandlowheightU-shaped
(thefollowingshowtheratio(%)ofal,a2,b,andctox:al=56.3%,a2=28.0%,b=54.8%in
male;al=53.1%,a2=26.5%,b=54.5%infemale;inmedian,respectively).Somespecimens
havelongU-shapedinnerprincipalbranchinbothsexes(Fig.2).Outerbranchisdeveloped
(median;c=28.0%inmale,27.0%infemale),andconnectedwithinnerprincipalbranchat
acuteangle.Numberofteethiscloseinbothsexes.Themeanofvomerinteethnumber
is39.5inmaleand35.8infemale.Themeansofthenumberofupperjawteethandmandible
teethare76.1and74.4inmale,and75.5and77.5infemale,respectively.
Measurmentsofskullareasfollows(MeanSE,ranges,inmm):in20males,SL=10.6
0.26(8.6-12.5),PSL=4.00.12(3.1-4.9),PSW=6.20．12(5.2-7.0),POW=3.0+0.07(2.3-
3.5),AOW=2.50.06(2.2-3.0),DM=8.60.20(7.0-10.0),SH=2.50.06(2.1-2.8);in7
females,SL=10.30.33(9.2-11.5),PSL=3.80.14(3.3-4.3),PSW=6.00.18(5.4-6.8),
POW=3.00.06(2.8-3.2),AOW=2.50.07(2.3-2.8),DM=8.30.27(7.2-9.0),SH=2.4
0.08(2.1-2.,6).
ThemeanofSLiscolseinbothsexes,10.6mminmaleand10.3mminfemale.Smallest
SLis8.6mmandlargestSLis12.5mminmale.TheratiosofPSL,PSW,POW,AOW,DM
toSLandAOWtoPOWarecloseinbothsexes(Table2).Skullislargeandhighin
posteriorportion(median:PSL/SL=37.1%and36.4%,SH/SL=23.2%and22.7%,inmedian.
inmaleandfemale,respectively).Asskullroofbetweenorbitalsisconstrictedinanterior-
ity,AOWissmallerthanPOWinbothsexes.TheratioofAOWtoPOWis,thus,smaller
than1:84.3%inmaleand86.7%infemale,inthemean.
Colorinlife.Inbothsexes,dorsumisuniformlydarkbrown.However,largemaleshows
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yellowishbrown.Femaleandlargemalebearwithscattereddarkobscurespots.Inboth
sexes,ventralsurfaceisgray.Tailisoftenyellowishbrownwithlargedarkobscurespots.
whicharemarkedatthedorsalside.Lowersideoftailisuniformlypale・Infemaleand
smallmale,densesmallbluishwhitespotsoftenexistonthelateralandventralsideoftrunk
andlimbs.
Colorinpreservative.Inbothsexes,dorsumisuniformlydullorlightbrownandlargemale
tendtobepaler.Femaleandlargemalebearscattereddarkobsucurespots.Ventral
surfaceisdarkgraywithwhitespecklesinsomespecimens.
Eggsacandegg. Eggsacsaretransparent,ribbon-likeandspiral.Inspecimens(March,
1983)fromSannokuma,ToyamaCity,thelengthofeggsacsthroughthecenterandwidthof
thecenterareasfollows(incm):17.42.62(11.8-21.6)inlength,1.60.99(1.5-1.8)inwidth.
(meanSD,ranges)of10pairsofeggsacs,respectively.Embryosintheseeggsacswerein
theposttail-budstage,embrvonicstage30-35bySawano(1947)．Theeggsacsconsiderably
lengthenduringthegrowthofembryos,butthewidthofeggsacsincreaseveryslightlyduring
thesameterm.Anexampleofchangesofsizeinaneggsacisshownbelow:9.5cmand1.3
cm(embryonicstage10);28.0cmand1.4cm(embryonicstage42,beforehatching),lengthand
width,respectively.
Eggsacscoilfromtwicetothreetimes;twice,7eggsacs;2.5times,12;3.0times,I;
among10pairesofeggsacs.SurfaceofeggsacsofToyamaspecimenslacksinlongitudinal
stria,althoughtheyhavemanyirregularandshortcrossfolds.
Theeggdiameterin10pairsofeggsacsfromSannokuma,Toyamacityisasfollows
(meanof10eggs,inmm);2.79,2.80,2.80,2.82,2.84,2.92,3.03,3.07,3.08,3.16andmedianis
2.88.EggdiameterofHな舵血ifromToyamaisexpressedasfollows:Eggdiameter(ED)=
numberofpairsofeggsacs:Median(smallestmean-largestmean);ED=10:2.88(2.79-3.16).
Animalhemisphereoftheeggisdarkbrownandvegetativesideismilkwhiteinlifecolorin
specimensfromToyamacity.
Larva.Larvahasapairofbalancerwhichisoneofthecharactersof"pondtype"(Sato,
1937)larvaofsalamander.Totallengthoflarvaeofjustafterhatchingisasfollows(incm):
10specimenshatchingfromapairofeggsacs;in5%formalinfixation;1.630.10(1.50-
1.80),meanSDandranges,respectively.Measurementsofthetwolarvaejustbefore
metamorphosiscollectedfromSannokuma,ToyamaCityinJune25,1982areasfollows(in
mm):TOTL=41.6,SVL=23.8,TRL=17.0,TAL=17.8,HL=6.8,HW=5.4,MTAH=3.7,GL=
2.2(TOYA-Am-260);TOTL=40.2,SVL=22.7,TRL=16.5,TAL=17.5,HL=6.2,HW=5.4,
MTAH=3.8,GL=2.2(TOYA－Am-261);in10%hormalinfixation.Ittakes46days"tohatch
fromspawningundertheconditionof10-12Cinwatertemparatureinthelaboratory.Breeding
seasoninfieldisearlyMarchandmetamorphosistakesplaceendofJune.Ittakesabout
4monthstobecomemetamorphosedjuveniles.However,over-winterlarvaewereobserved
1)Itwasdesignatedas"hatch"whenhalfembryoshatchfromapairofeggsacs.
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fromJoyama,Toyamacity(Mambu,1982).
Habitatandbreeding.SalamandersofToyamainhabitinthesecondaryforest,40-100m
inaltitude,whichismainlycomposedofaJapaneseoak(Oneγα鱈sgγ噸放;Japanesename.
Konara)andapine(P伽"s火"siflora;Japanesename,Akamatsu).Intheneighborhoodof
theseforest,swampswithsprings,shallowstreamsandartificialpoolsarefound.
Spawningtakesplaceinnarrowswampswithspringswheregrowsthereed(Pﾉlaragnntes
“獅加unis;Japanesename,Yoshi)orinnarrowandslowstreamswithof50cmwidth.In
theordinaryyear,breedingseasonisafterthesnowbreak,fromtheendofFebruarytothe
endofMarch，watertemperatureofspawningplacesis6－lOoC・Adultmalesarrivethe
spawningplaceearlierthanfemale.Spawningtakesplaceduringnight.Eggsacsare
depositedontothestemofreed,rootofgrassesattheedgeofwaterorhiddensideoffallen
leaves.Positionofeggsacsadheredwas1-10cmbelowthewatersurface.Inanexcep-
tionalcase,eggsacswereobservedonthebottomof60-70cmdepthinasmallartificial
pondwithspring.Malesstayarroundeggsacs.Aspawnigpointwaspreviouslyreported
(Nambu,1982).Recently,thisplacewaspartlyruinedbysomeartificialevents.
Locality. ThelowlandofIshikawaPref.(MatsuiandMiyazaki,1984).Newlocalities
areasfollows:Joyama,SannokumaandYamamoto,Toyamacity,thelowlandofToyama
Pref.,JapanSeasideofChubuDistrict,CentralJapan.
Discussion
Morphologicalfeatureoftheadult,featureoftheeggsacandeggnumberofH.m舵dai
fromToyamaPref.markedlyresemblethoseofIshikawaPref.
OnH.m膨血i,MatsuiandMiyazaki(1984)describedH.〃舵血ibelongstothe
"c〃g"atnsgroupofHynobius,andischaracterizedbytheintermediateadultmorphology
betweenH.ticﾙg"α伽sandH.a舵i,largeclutchsize,absenceofstriationsontheeggsac
envelop,anduniqueelectorophoreticpatternofserumprotein.Thisnewspeciesisconsid-
eredmostcloselyrelatedtoH.liche"〃"sofnortheasternHonshuDistrictofJapan.",
MorphologicalobservationsbyMatsuiandMiyazakiwerelimitedtotheexternalcharac-
ters.Furthermore,theydidnotcompareH.t"舵dtziwithH.neb〃/osttsandH.tokyoensis
whicharerepresentativesof"pondtype"salamandersinJapan.Itseems,therefore,essential
tocomparethesesalamanderswithH.m"ぬiforbetterunderstandingofthesystematic
posisionofH.m睦daiinfuture.
Formofvomerinteethserieshasbeenusedoneoftheimportantdiagnosticcharacters
forthegenus,Hyno〃"sinJapan(Sato,1943).Inparticular,asvomerinteethcomeout
alongposteriorvomero-paratin,theshapeofvomerinteethseriesreflectstheshapeof
vomero-paratin.However,theexpressionoftheformofvomerinteethseriessuchas
V-shapeorU-shapeseemstobeveryobjectiveandvague.MatsuiandMiyazaki(1984》
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usedtheratioofvomerinteethwidth(VTW)tovomerinteethserieslength(VTL)for
comparisonofthe3speciesofthegenusHynobius,althoughthemethodofmeasurementwas
notshown.Themethodadoptedinthepresentstudyseemstogivemorepreciseexpression
oftheshapeofvomerinteeth.
Oncostalgroove,Peter(1964)described"Costalgroovesarequiteimportantintaxon-
omy,sincedifferncesingroovecountindicatedifferncesinrib(andvertebra)count,and
indicativeofgeneticdifferentiation.Therearedifficultiesincountingaccurately,sincethe
groovesintheaxillaandgroinareoftenobscure,double,bifurcate,orfused."Inthepresent
study,numberofcostalgroovesandvertebraearemeasuredandcorrelatedtogivemore
definiteresults.Thus,thevertebracountbyX-rayobservationseemstobebetterthan
costalgroovecountintaxonomyofsalamanders.
Developementofthe5thtoeofhindlimbisdifferentbetweenindividualsfromthetwo
localities.AmongthespeciesbelongingtothegenusHynobiusinJapan,specieshaving4
toesofhindlimbisH.kimuraeonly(Sato,1943)．InH〃加況raefromGoka-son,Kyoto
Pref.,individualshaving4toes(lackinginthe5thtoe)is64.8%among105specimensand
individualshavingdeveloped5thtoeis11.4%(Sato,1943).Itseems,therefore,thatinH.
〃加況methe5thtoehasatendencytoberegressive.InH.lichenα〃sdistributingThohoku
District,Japan,Sato(1943)reportedindividualshavingrudimentary5thtoe.Studyof
geographicalvariationinthepresenceorabsenceordegreeofhavingrudimentary5thtoe
mayshowwhetherthepresenceofthe5thtoecanbedesignatedasacharacterofthespecies
ornot.Furthermore,itwillbeknownwhetherthereisatendencyofthedevelopment
(degeneration)ofthe5thtoeinaspeciesordifferntpopulation.
LargestclutchsizeofJapanesehynobiidsalamandersisabout200ofH.dunni,distribut-
ingeasternKyushyuDistrictinJapan(Sato,1943).However,descriptionoftheegg
numbersofarreportedseemstobenotverymuchreliable.Thedetailedwayofexpression
ofeggnumbershowninthesection"Morphologicalcomparison"seemstoshoweggnumber
moreprecisely.Itcanbeadoptedalsoforshowingtheeggnumberofapopulationina
givenarea.
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